Characterization in vitro and in vivo of the DNA helicase encoded by Deinococcus radiodurans locus DR1572.
Deinococcus radiodurans survives extremely high doses of ionizing and ultraviolet radiation and treatment with various DNA-damaging chemicals. As an effort to identify and characterize proteins that function in DNA repair in this organism, we have studied the protein encoded by locus DR1572. This gene is predicted to encode a Superfamily I DNA helicase, except that genome sequencing indicated that it has a one-base frameshift and would not encode a complete helicase. We have cloned the gene from two different D. radiodurans strains and find that the frameshift mutation is not present. The corrected gene encodes a 755 residue protein that is similar to the Bacillus subtilis YvgS protein and to helicase IV of Escherichia coli. The purified protein (helicase IV(Dr)) has ATP hydrolysis and DNA helicase activity. A truncated protein that lacks 214 residues from the N-terminus, which precede the conserved helicase domain, has greater ATPase activity than the full-length protein but has no detectable helicase activity. Disruption of locus DR1572 in the D. radiodurans chromosome causes greater sensitivity to hydrogen peroxide and methyl-methanesulfonate compared to wild-type cells, but no change in resistance to gamma and ultraviolet radiation and to mitomycin C. The results indicate that locus DR1572 encodes a complete protein that contributes to DNA metabolism in D. radiodurans.